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DECLARATION OF DR. JERRY H. GURWITZ 

I, Dr. Jeiry H. Gunwitz. hereby declare the following: 

1 . I am Professor of Medicine. University of Massachusetts Medical School, 
Executive Director. Meyers Primary Care Institute, the Dr. John Meyers Chair in Primary 
Care Medicine at the University of Massachusetts Medical School, a Lecturer on 
Ambulatory Care and Prevention, Harvard Medical School, Chief of the Section for 
Health Services Research, Division of General Medicine and Primary Care, UMASS- 
Memorial Healthcare, Staff Physician at Saint Vincent Hospital, and Primary Care 
Physician, Fallon Clinic, Inc. 

2. I have been practicing medicine since 1 983 and have specialized In the 
treatment of the elderly with major research interests in adverse drug events, dnig 
prescribing and utilization patterns, and clinical decision-making in the eldedy patient 
population. 

3. I have been a speaker at numerous professional meetings, conventrans, 
institutes, fonjms, and medical schools. I am a co-author on many medical papers 
including papers relating to under-utllization of beta-blodcer therapy in acute myocardial 
inferctton, use of beta4>locker therapy after acute myocardial inferction, noncompliance 
with congestive heart feilure therapy in the elderly, and the use of aspirin, beta-blockers 
and lipki lowering medications before recun-ent acute myocardial inferction. My 
curriculum vitae Is attached (Exhibit A). 
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4. Medical care ultimately costs less if successful Interventions are done. 

5. Numerous studies have shown the l)eneflt of using beta-btockers, of u^ng 
aspirin and of using lipid-lowering agents In patients who have had heart attacks, 
anginal symptoms, or are at high risk. 

6. In my practice, I typically see elderly patients, many with a histoiy of heart 
conditions. 

7. Indivkjuals with cardiovascular disorders are known to commonly utilize 
many medications. OMer indivk:luals are in the typical age group in which these cardio- 
preventative medications are required. Older patients are more susceptible to 
confusing their multiple medications and multiple treatment regimens. 

8. Despite tiie industry's many years of knowledge of ttie benefits of using 
beta-btockers, of using platelet inhibitors such as aspirin and of using lipM-kTwering 
agents In patients with established cardiac disease, and of ttie knowledge of 
compliance problems related to long-temn treatinents with multiple medications 
especially In okier patients, ttie general approach is to educate physicians and patients. 

9. Despite my Intimate knowledge of adverse divg events, drug prescribing and 
utilization patterns, and clinical decision-making in the elderiy patient population and 
despite ttie appreciably higher mortality rates associated witti a recurrent acute 
myocardial Infarction ttian ttiat associated witii a first acute myocardial infarction in ttie 
United States each year. I have not considered and never personally considered, nor 
has it ever occurred to me to combine beta-blockers and lipid-k>wering agents into a 
single dosage unit as described in the above-captioned application. 

10. The slngle^ose, beta-blocker and lipid-lowering agent described in the 
above-captioned application appears to be novel. 

Declarant further states that all statement made herein of his own knowledge 
are true and that all statements made on infomriation and belief are believed to be true; 
and further that these statements were made with the knowledg that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
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S ction 1001 of Titl 18 of the United States Code and that such willful felse 
statements niay jeopardize the validity of the application or any patent issued thereon. 



Date: 



Name: 



JerjyH. Guiwitz, M.D, 




CURRICULUM VITAE 



Date Prepared: January 15,2003 



Name: 
Address: 
Date of Birth: 
Place of Birth: 



JERRY HOWARD GURWITZ 



33 Metcalf Street, Worcester, MA 01609 



July 11, 1956 
Montgomery, Alabama 



Education: 

1 978 A.B. Dartmouth College 

1983 M.D. University of Massachusetts Medical School 

Postdoctoral Training: 

Intemships and Residencies: 



1983- 84 

1984- 86 

Fellowship: 

1986-88 

1986-88 

1986-89 
1988-89 



Intern in Medicine, University of Massachusetts Hospital 
Medical Resident, University of Massachusetts Hospital 



Clinical Fellow in Medicine, Division on Aging, Harvard Medical 
School 

Faculty Development Program, Division of General Medicine, 
Harvard Medical School 

Clinical Fellow in Medicine, Brigham and Women's Hospital 
Research Fellow in Medicine, Beth Israel Hospital 



Licensure and Certification: 

1 985 Commonwealth of Massachusetts 

1 986 Diplomate, American Board of Intemal Medicine 

1988 Diplomate in Geriatric Medicine, American Board of Intemal 

Medicine 
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Academic Appointments: 

1988-1993 Instructor in Medicine, Harvard Medical School 
1993-1996 Assistant Professor of Medicine, Harvard Medical School 
1996- Lecturer on Ambulatory Care and Prevention, Harvard Medical 

School 

1996- Associate Professor of Medicine, University of Massachusetts 

Medical School 

1996- The Dr. John Meyers Chair in Primary Care Medicine, University of 

Massachusetts Medical School 
1 999 Professor of Medicine, University of Massachusetts Medical School 



Hospital/Clinical Appointments: 

1 988-1 993 Geriatrician, Hebrew Rehabilitation Center for Aged, Boston 

1988- 1996 Attending Physician, BrocktonAVest Roxbury Veterans 

Administration Medical Center 

1989- 1 996 Associate in Medicine, Beth Israel Hospital, Boston 

1 989-1 996 Associate Physician, Brigham and Women's Hospital 

1993-1996 Chief of Geriatric Medicine, Department of Medicine, Brockton 

Division, Brockton/West Roxbury Veterans Administration Medical 

Center 

1996- Chief, Section for Health Services Research, Division of General 

Medicine and Primary Care, UMASS-Memorial Healthcare 
1 996- Staff Physician, Saint Vincent Hospital 

1 996- Primary Care Physician, Fallon Clinic, Inc. 



Other Professional Positions: 



1 990-1 996 Assistant Director, Harvard Geriatric Education Center 

1996- Executive Director, The Meyers Primary Care Institute 

1997- Associate Director for Managed Care, Harvard Upper New England 
Geriatric Education Center 



Awards and Honors: 



1 987- 88 Charles A. Dana Foundation Fellow 

1988- 91 Merck Foundation Fellow in Geriatric Clinical 

Pharmacology 

1 99 1 -96 Clinical Investigator Award, National Institute on Aging 

1 994 Fellow of the Anerican College of Physicians 

1 994 Fellow of the American Geriatrics Society 

1 994 Fellow of the Gerontological Society of America 

1996 Leon 1. Goldberg Young Investigator Award, American 

Society for Clinical Pharmacology and Therapeutics 
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1996 Research Poster Award (Epidemiology), "Atrial Fibrillation 

in the Long-Term Care Setting," 1996 Annual Meeting of the 
American Geriatrics Society 

1996 NESTOR Visiting Professor of Geriatric Medicine, The 

Netheriands Programme for Research on Aging 

1 996 Department of Veterans Affairs Certificate of Appreciation 

1996 The Dr. John Meyers Chair in Primary Care Medicine, 
University of Massachusetts Medical School 

1997 First International Visiting Scientist, Baycrest Centre for 
Geriatric Care, Ontario 

1998 Outstanding Primary Care Researcher, University of 
Massachusetts Medical School Generalist Physician 
Initiative 

1999 The Best of Archives of Internal Medicine 1999 Arch Intern 
MeJ 1999;159:561-7. 

2000 Society of General Internal Medicine Initial Research 

Mentorship Award with Sumit Majumdar, MD 

2001 William B. Abrams Award in Geriatric Clinical 

Pharmacology, American Society for Clinical Pharmacology 
and Therapeutics 

2002 Alpha Omega Alpha Honor Medical Society, University of 

Massachusetts Medical School, Alumnus Member 

Major Committee Assignments: 



National and Regional: 

1994 Committee member, Massachusetts Governor's Conference on 

Alzheimer's Disease 

1995- 2005 Expert Advisory Panel on Gerontology, The United States 

Pharmacopeia! Convention (USP) 

1996- National Scientific Advisory Council, American Federation for 
Aging Research 

1996 Oversight Committee for NIH-funded study: "Physical Activity 

Promotion for CHD Risk Reduction," Harvard Pilgrim Health Care 

1996 Grant reviewer, The Physicians' Services Incorporated Foundation, 

Ontario, Canada 

1996 Expert Advisory Panel on Geriatrics, The United States 

Pharmacopeial Convention (USP) Subcommittee on Botanicals 

1 996 Reviewer, Institute of Medicine Report: "Health Outcomes for Older 

People: Questions for the Coming Decade" 

1 996 Medication Error Reduction Initiative Coalition Member, American 

Medical Association 

1 996 Goveming Board, The HMO Research Network 
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1 997 Physician Prescribing Practices Expert Panel, Institute for Healthcare 

Improvement 

1 997- 2000 Representative of the American Geriatrics Society to the United 
States Phamiacopeial Convention (USP) 

1 997 American Heart Association Project on Guidelines for Uniform 
Reporting of Risk Reduction Outcomes - Section on Beta Blockers 
Post MI 

1 997-2001 Agency for Health Care Policy and Research Study Section Member 

Health Care Quality and Effectiveness Research 
1 997-1 998 Prescribing Practices Collaborative, Institute for Healthcare 

Improvement, Advisory Group 

1998 Reviewer for Robert Wood Johnson Changes in Health Care 
Financing and Organization Initiative 

1999 SCRIPT Technical Expert Panel, Coalition for Quality in 
Medication Use 

1999 American Society for Consultant Pharmacists, Technical Advisory 

Group, Fleetwood Project 
1999 American Federation for Aging Research, Merck/AFAR Scholarship 

Program in Geriatric Clinical Pharmacology Awards Selection 

Committee 

1999 National Health Care Quality Improvement Program (HCQIP) 

Initiative to Improve Quality of Care for Atrial Fibrillation Expert 
Panel 

1999 Safety Monitoring Board for NIH-funded study "Aging, 

Hypertensive Therapy, and Blood Pressure Regulation" 

1999 National Heart, Lung, and Blood Institute, Working Group on 
Adherence to Medical and Lifestyle Interventions 

2000 Chair, Scientific Abstract Review Subcommittee, 
Provider/Organization-Centered Research, Society of General 
Internal Medicine, 23^ Annual Meeting 

2000 American Society for Consultant Pharmacists Foundation, 

"Pharmacist-Sensitive Outcomes" Advisory Board 
2000 Guest Expert Advisor on Risk Management, FDA Division of 

Gastrointestinal and Coagulation Drug Products (alosetron) 
2000-2005 Representative of the American Geriatrics Society to the United 

States Phamiacopeia (USP) Convention 
2002 Massachusetts Department of Public Health Advisory Panel on 

Experimental/Investigational Medical and Surgical Procedures 
2002 National Committee for Quality Assurance (NCQA) Medication 

Management Technical Subgroup 

University of Massachusetts Medical School: 



1 996-2000 University of Massachusetts Medical School Admissions Committee 
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1 996- University of Massachusetts Medical School, Robert Wood Johnson 

Generalist Physician Initiative Directors' Group 

1997 CME Advisory Committee Task Force, University of Massachusetts 
Medical Center, Managed Care Strategies and Physician Retraining 

1 998 Member, Search Committee, Department of Medicine Chair 

1 999 Chancellor's Task Force on Clinical and Population-based Research 
at University of Massachusetts Medical School 

1999 Ad Hoc Search Committee for Outcomes Researcher, Department of 
Pediatrics 

2000 Advisory Committee for the University of Massachusetts Medical 
School Macy Initiative in Health Communication 

2000 Member, Search Committee, Department of Medicine Vice Chair for 
Research 

2001 University of Massachusetts Medical School Clinical Research 
Advisory Committee 

2002 University of Massachusetts Medical School/AAMC/Hartford 
Foundation Geriatrics Project - Consultant 



Hospital: 

Brigham and Women's Hospital 

1 993- 1 996 Medication Education and Management Committee 
BrocktonAVest Roxbury Veterans Affairs Medical Center 

1 994- 1 995 Inpatient Consolidation Committee 
Beth Israel Hospital 

1 988- 1994 Transfusion Committee 

1 989- 1 992 Pharmacy and Therapeutics Committee 

1 990- 1 992 Therapeutic Drug Monitoring Committee 

Hebrew Rehabilitation Center for Aged: 
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1987- 1993 Pharmacy and Therapeutics Committee (Chairman) 

1988- 1993 Patient Care Assessment Committee 
1 988- 1 993 Utilization Review Committee 

1 990- 1 993 Transfusion Committee (Chairman) 

Fallon Healthcare System 

1 996- Advisory Team for Senior Health 

1 998- Fallon Elder Service Plan Medical Advisory Committee 

1999- Institutional Review Board, Fallon Healthcare System and Saint 
Vincent Hospital 

1 999- Technology Assessment Committee, Fallon Community Health Plan 

Memberships, Offices and Committee Assignments in Professional Societies: 

1985- American Geriatrics Society 

1 988- Gerontological Society of America 

1989- 1994 American Society for Clinical Pharmacology and Therapeutics 

Vice Chairperson, Section on Geriatric Clinical Pharmacology 

1 99 1 - American College of Physicians 

1 994-1 997 American Society for Clinical Pharmacology and Therapeutics 
Chairperson, Section on Geriatric Clinical Pharmacology 

1994- 1997 Committee on Coordination of Scientific Sections, American 

Society for Clinical Pharmacology and Therapeutics 

1995- 1997 Board of Directors, American Society for Clinical Pharmacology 

and Therapeutics 

1 995- International Society for Pharmacoepidemiology 

1 996- Association for Health Services Research 
1 996- Society of General Internal Medicine 

1 996- 1 997 Nominating Committee, American Society for Clinical 
Pharmacology and Therapeutics 

Editorial Boards: 

1 992 Editorial Advisory Board, AARP Prescription Drug Handbook 

1 994- 1 999 Editorial Board, Journal of the American Geriatrics Society 

1 995 Deputy Editor, Journal of GerontologyK MEDICAL SCIENCES 

1995- 1999 Editorial Board, Journal of Gerontology: MEDICAL SCIENCES 



Major Research Interests: 

1. Adverse drug events 

2. Drug prescribing and utilization patterns 

3. Clinical decision-making in the elderly patient population 



Research Funding Information: 
Past: 



1 988- 1 99 1 American Federation for Aging Research PI 

NSAID'Associated Azotemia in the Elderly 

1 989- 1 99 1 Ocean Spray Cranberries, Inc. Co-investigator 

Prevention of Urinary Tract Infections in the Elderly 

1990- 1991 NIH/Harvard GRTC (Pilot Project Grant) PI 

Thiazide Diuretic Therapy and Initiation of Treatment for 
Diabetes Mellitus 



199M992 Geriatric Drug Therapy Institute PI 

Constipation and Laxative Use in the Institutionalized 
Elderly 

1 99 1 - 1 992 NIH/RO 1 Co-investigator 

Drug-Induced Parkinsonian Symptoms in the Elderly 

1992-1993 Kabi Pharmacia Co-investigator 

The Cost-Effectiveness of Thrombolytic Therapy 

1992-1993 The Medical Foundation/Charles H. Famsworth TrustPI 
Compliance with Glaucoma Therapy in the Elderly 

1994-1995 DupontPharma PI 

Clinical Decision-Making in the Use of Anticoagulant 
Therapy in Elderly Patients with Atrial Fibrillation 

1991- 1996 NIH/K08 PI 

Drug-Induced Illness in the Elderly: NSAIDs as a Model 

1 992- 1 996 NIH/RO 1 Co-in vesti gator 

Improving Quality of Breast Cancer Care in Elderly Women 

1 992- 1 996 NIH/RO 1 Co-investigator 

Improving Compliance with Acute MI Practice Guidelines 

1996-1998 NIH/RO 1 PI 

Prevention of Adverse Drug Events in the Nursing Home 
Setting 
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1996-1998 
1996-1998 

1996- 1998 

1997- 2000 

1997-1998 

1997- 1998 

1998- 2000 

1998-1999 

1998-2000 
1998-1999 

Current 

1996-2000 
1998-2002 



NIH/ROl Co-PI 

Risky Geriatric Benzodiazepine Use: Predictors and Trends 

NIH/ROl Co-investigator 

Medicare Capitation and Quality of Care for Acute MI 

Dupont Pharma PI 

Improving the Quality of Anticoagulation Care in the Long- 
Term Care Setting 

Health Resources and Services Administration PI 
Geriatric Education Centers Training Program 
(subcontract with Harvard Division on Aging) 

Healey Endowment Fund PI 

Medical Educators in the Managed Care Setting 

Merck, Inc. PI Epidemiologic Study of Gastric and 
Duodenal Safety in Patients on Alendronate (subcontract 
with Harvard Pilgrim Health Care) 

Robert Wood Johnson Foundation Co-investigator 
Impact of Physician Compensation Mechanisms on the 
Process of Care 

Solvay Phamiaceuticals, Inc. PI 

Comprehensive Evaluation of a Premarin-to-Estratab Switch 

in a Managed Care Setting 

Partnership for Quality Education Co-PI 
Managed Care of the Elderly 

American Society of Consultant Pharmacists PI 

Research and Education Foundation 

Drug Benefit Plans for the Elderly under Managed Care 



NIH/ROl Co-investigator 
Adjuvant Tamoxifen Tlxerapy in Old Age 

National Cancer Institute Co-Investigator 
HMO Research Network/Cancer Research Network 
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1 997- 2002 Food and Drug Administration PI 

Consequences of Outpatient and Inpatient Dmg Exposures 
(Subcontract with Harvard Pilgrim Health Care) 

1 998- 2000 National Institute on Aging PI 

Adverse Drug Events in the Ambulatoy Geriatric Setting 

2000-2003 Agency for Healthcare Research and Quality PI 
Reduction of Adverse Drug Events in the Nursing Home 

2000-2003 Agency for Healthcare Research and Policy Co- 
Investigator Centers for Education and Research on 
T/terapeutics 



2000-2004 National Cancer Institute Co-Investigator 

Breast Cancer Treatment Outcomes in Older Women 

2000-2004 Health Resources and Services Administration 

Co-Investigator Geriatric Education Centers Training 
Programs 

2000-2003 Health Resources and Services Administration PI 
Academic Administrative Units in Primary Care 



Principal Clinical and Hospital Services Responsibilities: 

1988- 1993 Staff Geriatrician, Hebrew Rehabilitation Center for Aged, 

Roslindale,-MA 

1989- 1991 Attending Physician, Geriatric Consultation Service, Beth Israel 

Hospital, Boston, MA 

1988- 1996 Attending Physician, Geriatric Evaluation and Management Unit, 

West Roxbury Veterans Administration Medical Center, West 
Roxbury, MA 

1989- 1996 Attending Physician, Geriatric Outpatient Clinic, Brigham and 

Women's Hospital 

1990- 1996 Attending Physician, Medical Service, Brockton/West Roxbury 

Veterans Administration Medical Center, West Roxbury, MA 

1992- 1996 Attending Physician, Geriatric Consultation Service, Brigham and 

Women's Hospital 

1993- 1996 Attending Physician, Geriatrics and Extended Care Service, 

Brockton Division, BrocktonAVest Roxbury VAMC 

1994- 1996 Attending Physician, Medical Sendee, Brigham and Women's 

Hospital 
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1 996- Teaching Attending Physician, University of Massachusetts Medical 

Center 



Major Administrative Responsibilities: 



1 990- 1 996 Assistant Director, Harvard Geriatric Education Center 

1993-1996 Chief of Geriatric Medicine, Department of Medicine, Brockton 

Division, BrocktonAVest Roxbury Veterans Administration Medical 

Center 

1996- Executive Director, The Meyers Primary Care Institute 

1996- Section Chief, Section for Health Services Research, Department of 

Medicine, Division of General Medicine, Primary Care, and 
Geriatrics, University of Massachusetts Medical School 



Self report of teaching: 

Local Contributions : 



Harvard University: Harvard Medical School and Harvard School of 
Public Health 

1988-1996 Introduction to Clinical Medicine 

Introduction to Geriatrics and Long-Term Care 
4-10 students 
3 hours/year 



1 991 Department of Continuing Education 

Primary Care Internal Medicine: Principles and 
Practices 

Lecturer on Geriatric Clinical Pharmacology 



1 989- 1 992 Department of Continuing Education 
Geriatric Medicine Course 

Lecturer and Workshop Leader on Geriatric Clinical 
Pharmacology 

1 992- 1 993 Department of Continuing Education 

New Pathways in General Medical Education 
Workshop Leader 

1 99 1 - 1 996 Pharmacology Module (New Pathway) 
Tutorial Leader 
9-10 students 

4 weeks/year (25-30 hours) 
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1994-1996 Pain: Exploring Issues from Sensory Receptors to 
Societal Concerns (ABS Elective SM 5 12.0) 
5-6 students 

2 hours/year as Lecturer 



1997, 1998, Harvard School of Public Health Summer 
1999, 2001 Epidemiology Program 
5 fellows 

2 hours as Workshop Leader 



Beth Israel Hospital 



1989-1991 Geriatric Medicine Consultation Service 
Consult Attending 
1 geriatric medicine fellow 
1 month/year 

1988-1 996 Gerontology Division Seminars 
Presenter 
1-2 hours/year 

1 992 Department of Anesthesia and Critical Care 

Grand Rounds 

"Pharmacological Issues for the Elderly" 
Hebrew Rehabilitation Center for Aged 



1 988- 1 993 Long-Term Care Clinical Rotation 
Attending 

1 geriatric medicine fellow; 0-1 residents; 0-1 
medical students 
3-4 months/year 



Brockton/West Roxbury VAMC 



1988-1996 Geriatric Evaluation and Management Unit Clinical 
Rotation 
Attending 

1 geriatric medicine fellow; 1 medical resident 
1 month/year 

1990-1996 Medical Service 
Attending 
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1 resident; 2 interns; 2 medical students 
1 month/year 



1 993- 1 996 Medical Resident Noon Conference Series 

Presenter 
4-5 hours/year 



Brigham and Women's Hospital 

1989-1996 Geriatric Outpatient Evaluation Clinic 
Attending 

1 geriatric medicine fellow 

2 afternoons/month 



1992-1996 Geriatric Medicine Consultation Service 
Attending 

1 geriatric medicine fellow 
1 month/year 

1994- 1996 Medical Service 

Attending 

1 resident; 2 interns; 1-2 medical students; 2 
pharmacy intems 
1 month/year 

1995- 1996 Brigham Internal Medicine Associates Residents' 

Practice 

Geriatric Medicine Attending 
4-5 intems and residents 
12 hours/year 



University of Massachusetts Medical School 

1 996- Evidence Based Medicine Workshop (Department of 

Family Practice) 

Critical Appraisal of Articles Related to Diagnosis 
50 residents 
3 hours 



1 997- Lecturer, Nurse Practitioner Pharmacology Course 

1 1 students . 
2 hours 



1997-2001 



Medical Service 
Teaching Attending 
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1 resident; 2 interns; 1 medical student 
1 month 

2001, 2002 Instructor, Introduction to Grant Writing Course, 
University of Massachusetts Medical School 
Department of Faculty Administration 

2001 Interclerkship on Geriatric Medicine for 3"* Year 

Students 
Lecturer 
20 students 



2002 Geriatrics Miniselective for 4* Year Students 

Lecturer 
5 students 



Saint Vincent Hospital/ 
Worcester Medical Center 



2002 Medical Service 

Teaching Attending 

1 resident, 1 intern, 1 medical student 

1 month 



Leadership Roles 

1997-2002 Interclerkship on Managed Care for 3"^ year students 
Course Co-Director 
115 medical students 
16 hours 



1997-2001 Practicing and Teaching Evidence-Based Medicine 
. (Sponsored by RWJ Generalist Physician Initiative) 
Course Co-Director 
16 community-based UMMS faculty 
6 hours 



1 996-2002 Residency Curriculum on Managed Care 

(Sponsored by RWJ Generalist Physician Initiative) 

2002 Practicing and Teaching Evidence-Based Medicine * 

(Sponsored by RWJ Generalist Physician Initiative) 
Course Co-Director 
24 residents and fellows 
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Prqjaration of Teaching Materials/Curriculum Development 

1992 Cardiovascular Pharmacology Case Study- New 
Pathway 

Principles of Pharmacology Course (Harvard 
Medical School - 1) 
•^A Broken Heart" 

1 993 "H2 Blockers: Too Much of a Good Thing?" 
Brigham and Women's Hospital 

Medication Education and Management Program 

Selected Regional, National, and International Contributions: 

Invited Presentations 

1990 Symposium Speaker, "Old age - is it a risk factor for adverse 
drug reactions?" IVth World Conference on Clinical 
Pharmacology and Therapeutics, Heidelberg, Germany 

1990 Speaker, Geriatrics Board Review Course, American 
Geriatrics Society and the American College of Physicians, 
New Orleans, Louisiana, "Principles of Geriatric 
Pharmacology," "Nursing Home Pharmacology," 
"latrogenesis" 

1990 Symposium Speaker, "Unique Aspects of Prescribing for the 
Elderly," Office of the Inspector General, Office of 
Evaluation and Inspections, Washington, D.C. 

,1991 Panelist, Research Priorities for Studying the OBRA Drug 
Regulations, Health Care Financing Administration, 
Washington, D.C. 

1991 Speaker, American College of Physicians Annual Meeting, 
New Orleans, Louisiana, "Pharmacoepidemiology- 
Understanding and Using Epidemiological Data to Advance 
Therapeutic Skills" 

1992 Symposium Speaker, "Explaining the risks of nonsteroidal 
anti-inflammatory dmg therapy in the elderly: 
pharmacokinetics, pharmacodynamics, aging physiology, or 
comorbidity?" Vth Worid Conference on Clinical 
Pharmacology and Therapeutics, Yokohama, Japan. 
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1992 Testimony to the House Small Business Subcommittee on 
Regulation, Business Opportunities, and Energy, "Drug 
Product Labeling and the Appropriate Use of Prescription 
and OTC Drugs in the Elderly," Washington, D.C. (April 28, 
1992) 

1992 Speaker, "Food and Drug Administration Guideline for the 
Study of Drugs in Elderly Patients," American College of 
Cardiology Workshop- Inclusion of Elderly Individuals in 
Clinical Trials: Cardiovascular Disease and Cardiovascular 
Therapy as a Model, Bethesda, Maryland. 

1992 Continuing Medical Education Course Speaker, "Drug 
Therapy in the Elderly," American Geriatrics Society and the 
American College of Physicians, San Francisco, CA . 

1992 Seminar Speaker, Brown University Center for Gerontology 
and Health Care Research, "Clinical, Epidemiologic, and 
Policy Issues Regarding Medication Use in the Long-Tenn 
Care Setting" 

1994 Speaker, Boston City Hospital Primary Care Training 
Program Lecture Series, "Prescribing to the Elderiy" 

1994 Speaker, Veterans Administration National Training 
Program- Medication Management in the Elderly, "NSAIDs: 
A Model for Studying Drug Risk in the Elderly" 

1994 Speaker, Temple University School of Medicine Geriatric 
Board Review Course, "Principles of Pharmacology in the 
Elderly" 

1 994 Speaker, Clinical Pharmacology Division, Indiana University 
School of Medicine, "Issues in Geriatric Clinical 
Pharmacology" 

1994 Panelist, National Institute on Aging/National Cancer 
Institute/Agency for Health Care Policy and Research 
Working Group on Pharmacology in Aging and Cancer 

1995 Meet the Professor, 1995 Annual Meeting of the American 
Geriatrics Society, "Geriatric Clinical Pharmacology" 
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1995 Medical Grand Rounds, University of Massachusetts 
Medical Center, "Optimal Drug Therapy in the Elderly" 

1995 Medical Grand Rounds, Dartmouth-Hitchcock Medical 
Center, "Geriatric Clinical Pharmacology for Internists" 

1995 Seminar Speaker, Department of Health Care Policy, 
Harvard Medical School, "A Very Large Acute Myocardial 
Infarction Database: Strengths and Weaknesses of Large 
Numbers" 

1996 Invited Speaker, "Reduction of Bacteriuria and Pyuria 
following Ingestion of Cranberry Juice" 1996 Annual 
Meeting of the International Life Sciences Institute, Cancun, 
Mexico. 

1996 Pharmacoepidemiology Seminary Series, Harvard School of 
Public Health, Department of Epidemiology, "Clinical 
Decision-Making in the Use of Warfarin in the Frail Elderly" 

1996 NESTOR Visiting Professor of Geriatric Medicine, The 
Netherlands Programme for Research on Aging, 
"Introduction to Geriatric Clinical Pharmacology," 
University Hospital Nijmegen, Nijmegen, The Netherlands 

1996 Invited Speaker, "Trends in Thrombolytic Use in the Elderly: 
Findings from the National Registry of Myocardial 
Infarction," Annual Drug Information Association Meeting 
on Statistical Issues in the Pharmaceutical Industry. 

1996 Medical Grand Rounds, Brockton/West Roxbury VA 
Medical Center, "Clinical Decision-Making: Use of Warfarin 
in the Frail Elderly" 

1996 Invited Speaker, "Drug Therapy in the Elderly", Successful 
Aging Course for visiting Japanese delegation, Harvard 
Geriatric Education Center 

1 996 Invited Speaker, "Polyphannacy in the Nursing Home", 
Massachusetts Extended Care Federation 

1 996 Pediatric Grand Rounds, University of Massachusetts 
Medical Center, "The Tmth About Evidence-Based 
Medicine" 
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1 996 Medical Grand Rounds, COLUMBIA Metrowest Medical 
Center, "Drug Therapy in the Elderly" 

1996 Family Practice Grand Rounds, The Memorial Hospital, 
"Optimal Drug Therapy in the Elderly" 

1 996 Medical Grand Rounds, Champlain Valley Physicians 
Hospital Medical Center, Pittsburgh, NY, "Optimal Drug 
Therapy in the Elderly" 

1997 Medical Grand Rounds, The Memorial Hospital, "Optimal 
Drug Therapy in the Elderly" 

1 997 Keynote Speaker, Health Care Financing Administration 

Office of Managed Care, Medications Quality Improvement 
Project Meeting 

1 997 Annual Meeting of the American Geriatrics Society and the 
American Federation for Aging Research, Symposium 
Speaker, "Is Oral Anticoagulation Risky? Evaluating the 
Reality." 

1997 First Annual Symposium of University of Massachusetts 
Medical Center Heart Institute (Contemporary Strategies in 
the Treatment of Ischemic Heart Disease), Speaker, "Cardiac 
Care in an Aging Population" 

1 997 Annual Meeting of the Academy of Managed Care 
Pharmacy, Speaker, "Risk Management Issues in 
Pharmaceutical Care for the Elderly" 

1 997 Summer Institute on Aging Research sponsored by the 
National Institute on Aging, Lecturer, "Introduction to 
Geriatric Pharmacoepidemiology" 

1 997 University of Massachusetts Medical Center Second Annual 
Symposium on Thrombosis, Thrombolysis, and 
Anticoagulation for the Clinician, "Managing 
Anticoagulation in the Elderly" 

1 997 Boston University School of Medicine 
Epidemiology of Aging Course, Lecturer, 
"Pharmacoepidemiology in the Elderly" 

1998 Boston University School of Medicine 
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Epidemiology of Aging Course, Lecturer, 
"Pharmacoepidemiology in the Elderly" 

1 998 Elder Care 1 998, Plenary Speaker, "Medication Issues in 
the Elderly," Worcester, MA 

1 998 Annual Meeting of the American Geriatrics Society, 

Update on Long-Term Care: "The Prescribing Cascade" 

1 998 Northeast Group on Educational Affairs 1 998 Regional 
Meeting, "Teaching and Learning in the Era of Evidence- 
Based Medicine" 

1 998 Quality of Care Seminar Series, Harvard School of Public 
Health, "The Quality of Anticoagulation Care in the Frail 
Elderly" 

1 998 Drug Information Association Annual Meeting, Boston, MA, 
"An Update on Drugs in the Elderly - The Therapeutic 
Cascade" 

1998 University of Massachusetts Third Annual Thrombosis, 
Thrombolysis and Anticoagulation for the Clinician 
Symposium; "The Safety and Efficacy of Anticoagulants in 
the Elderly" 

1998 Boston University Center for Excellence in Geriatrics 
Boston, MA, "Polypharmacy" 

1998 Harvard Division on Aging Grand Rounds, "Anticoagulation 
Care in the Elderly" 

1998 Blue Cross Blue Shield Association Medicaid and Medicare 
Best Practices Forum, "Polypharmacy Management in 
Medicare Patients" 



1999 Boston University School of Medicine 

Epidemiology of Aging Course, Lecturer, 
"Pharmacoepidemiology in the Elderly" 

1999 Workshop, Mock Grants Review Study Section, Sponsored 
by the Agency for Health Care Policy and Research, HMO 
Research Network Meeting 
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1 999 Annual Meeting of the American Society for Clinical 

Pharmacology and Therapeutics, "Strategies to Detect and 
Reduce Adverse Drug Events in the Nursing Home" 

1999 Plenary Talk: "Considerations in Designing an 'Ideal' 
Medication Use System" at National Interdisciplinary 
Conference Sponsored by the Joint Commission of 
Pharmacy Practitioners - Re-Engineering the Medication 
Use System 

1999 Harvard Medical School Department of Continuing 

Education - Topics in Long-Term Care, "Medication Use 
In the Nursing Home" 

1999 Berkshire Medical Center Medical Grand Rounds, "Drug 
Prescribing in the Elderly" 

1 999 UMASS Memorial Health Care, Department of Medicine 
Grand Rounds, "Thrombolytic Therapy in the Elderly - A 
Dilemma in Therapeutic Decision-Making" 

1 999 Saint Vincent Hospital, Department of Medicine Grand 

Rounds, "Thrombolytic Therapy in the Elderly - A Dilemma 
In Therapeutic Decision-Making" 

1 999 National PACE Association Annual Conference, "Optimal 
Drug Therapy for the Elderly" 

1 999 University of Connecticut Center on Aging Geriatrics Grand 
Rounds, "Drug Therapy in the Elderly" 

2000 Harvard Medical School Division on Aging Managed Care 
for the Elderly Conference, "Medication Issues" 

2000 American Heart Association Scientific Conference on 
Existing Databases: Do they hold the answers to clinical 
questions in geriatric cardiovascular disease and stroke? 
"Acute Myocardial Infarction, Thrombolytic Therapy" 

2000 Worcester Medical Center Grand Rounds, "To Err is Human: 
"Preventing Medication Errors and Adverse Drug Events in 
the Elderly" 
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2000 8* Annual Symposium on Geriatric Research and Health 
Care Policy, Hebrew Rehabilitation Center for Aged, 
"Making Drug Therapy Safer for the Elderly" 

2000 Fifth Annual UMASS Thrombosis, Thrombolysis, and 

Anticoagulation for the Clinician Symposium, "Warfarin" 

2000 Hospital of Saint Raphael, Medical Grand Rounds, "Optimal 
Drug Therapy in the Elderly" 

2001 University of Massachusetts and UMASS Memorial Medical 
Grand Rounds, "To Err is Human, Making Medication Use 
Safer for the Elderly" 

2001 Geriatric Educational National Retreat: Integrating 

Geriatrics into Neurology and Psychiatry, Sponsored by the 
American Geriatrics Society and the John A. Hartford 
Foundation, "Geriatric Clinical Pharmacology" 

2001 Centers for Education and Research on Therapeutics, 

University of North Carolina, "Improving Communication of 
Drug Risk Information to Prevent Patient Injury" 

2001 National Council on Patient Information and Education 
(NCPIE), 13* National Conference, Bethesda, MD 
"Promoting Safe Medication Use in Long-Term Care 
Settings" 

2001 1 8* Annual Peter Lamy Conference - Building Bridges in 
Drug Therapy and Aging, University of Maryland School of 
Pharmacy, Keynote Speaker, "To Err is Human: Making 
Medication Use Safer for Elderly Patients" 

2001 54^' Annual Scientific Meeting of the Gerontological Society 
of America. Symposium Discussant: "Improving 
Medication Use in Home-Health and other Frail Community- 
Dwelling Elderly." 

2002 Visiting Lecturer, Georgetown University Medical School, 
Clinical Pharmacology 45h Year Course, "Drug Therapy in 
the Elderly." 

2002 Harvard Medical School Division on Aging Geriatric Grand 
Rounds, "Improving the Safety of Medication Use in the 
Elderly". 
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2002 Annual Meeting of the American Society for Clinical 

Pharmacology and Therapeutics, "Special Populations and 
Pharmacotherapy' ' 



2002 



Institute of Medicine Workshop, "Role of Providers in the 
Clinical Research Enterprise" 
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Background: Risk factors for coronary heart disease events have 
most commonly been evaluated in healthy men. 

Objective: To assess risk factors, event rates, and use of sec- 
ondary prevention treatments in women with preexisting coronary 
disease. 

Design: A prospective cohort of clinical trial participants. 
Serting: 20 U.S. clinical centers. 

Participants: 2763 postmenopausal women with known coro- 
nary disease in the Heart and Estrogen/progestin Replacement 
Study (HERS). 

Measurements: Myocardial infarction or death from coronary 
heart disease. 

Results: On multivariable analysis, the researchers found 11 risk 
factors: 6 noted by history (nonwhite ethnicity, lack of exercise, 
treated diabetes, angina, congestive heart failure, and more than 
one previous myocardial infarction) and 5 that were measured 
(blood pressure, low-density lipoprotein cholesterol level, high- 



density lipoprotein cholesterol level, lipoprotein(a) level, and cre- 
atinine clearance). The annual rate of coronary events was 1.3% 
(95% CI, 0.7% to 2.5%) in women with no risk factors and 8.7% 
(CI, 7.1% to 10.8%) in women with five or more risk factors (a 
sixfold increase). At entry into HERS. 83% of participants were 
receiving aspirin or other antiplatelet agents, 33% were receiving 
/3-blockers. 18% were receiving angiotensin-converting enzyme 
inhibitors, and 53% were receiving lipid-lowering drugs. Women 
with more risk factors were less likely to be taking aspirin (P < 
0.001) and lipid-lowering drugs (P= 0.006). 

Conclusions: Women with coronary disease are at high risk for 
myocardial infarction or death from coronary heart disease even in 
the absence of other risk factors, and their risk increases up to 
sixfold when many risk factors are present. Es tablished dru^ sjor 
sec ondary prevention, including aspirin, g-blocke rs, and liptd- 
loW£djDg_agents, are u ndemsed in these w omen ^^ecianyThngP 
a t highest risk. 
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Coronary heart disease (CHD) is the leading cause of 
death in women. The major independent risk factors 
that predict CHD onset in healthy women are similar to 
those identified by epidemiologic studies of healthv men 
(1-7). A recent report described six independent risk fac- 
tors — age, low-density lipoprotein (LDL) and high-density 
lipoprotein (HDL) cholesterol levels, high blood pressure, 
diabetes mellitus, and smoking — chat were strongly associ- 
ated with risk for a first CHD event in both men and 
women (8). However, the strength of the association of 
certain risk factors with CHD events may vary by sex (9) as 
well as age. Diabetes may be a stronger risk factor in 
women than in men (7); among older women, HDL cho- 
lesterol level may be a relatively strong risk factor and LDL 
cholesterol level a relatively weak one (6). 

In the period immediately after myocardial infarction 
(MI), studies of mostly male samples have found that per- 
sistent ischemia, impaired left ventricular systolic function, 
and ventricular arrhythmias are the major determinants of 
subsequent MI and death (10-13). In the Coronary Drug 
Project study of men with a histor)- of heart attack, elec- 
trocardiographic abnormalities and heart failure were 
stronger predictors than the atherosclerosis risk factors 
identified in primar)' prevention settings (14). However, 
the risk factors for coronary events among women with 
recognized but stable coronary disease are mostly un- 
known. Better understanding of these factors could im- 



prove secondary prevention in this large and high-risk 
group. 

The Heart and Estrogen/progestin Replacement Study 
(HERS) was a randomized clinical trial of estrogen plus 
progestin for prevention of CHD events in women with 
coronary disease (15). Overall, no significant differences 
were noted between the hormone and placebo groups in 
CHD events; trends of more CHD events with therapy in 
year 1 were offset by fewer such outcomes during years 4 
and 5. The trial collected extensive data on CHD risk 
factors and medication use and performed exhaustive out- 
come ascertainment procedures, with complete mortality 
follow-up. Therefore, HERS offers a unique opportunity 
to assess the long-term effect of coronary risk factors and 
use of recommended treatments in women with established 
coronary disease. 

Methods 
Participants 

Participants in HERS were postmenopausal women 
who were younger than 80 years of age, had not had a 
hysterectomy, and had known coronary artery disease (MI, 
coronar}' artery bypass surgery, percutaneous transluminal 
coronary angioplast)', or angiographic evidence of ^50% 
narrowing of one or more major coronary arteries). 
Women were excluded if they had had a coronary event 
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Context 

Risk factors for recurrent events among women with 
known coronary disease and whether these women com- 
monly receive secondary prevention treatments are mostly 
unknown. 

Contribution 

This large cohort study showed that 1 1 different factors, 
including several previous Infarctions, renal dysfunction, 
diabetes, angina, heart failure, and uncontrolled hyperten- 
sion, predicted up to a sixfold increased rate of coronary 
disease events in postmenopausal women with preexisting 
coronary disease. Despite high risks, half or fewer women 
were taking /3-blockers, angiotensin-converting enzyme 
inhibitors, or cholesterol-lowering drugs. 

Implications 

Clinicians can identify women who have high risks for re- 
current coronary events and should promote greater use 
of secondary prevention treatments for them. 

-The Editors 



within the 6 months before randomization, had a serum 
triglyceride level greater than 3.39 mmol/L (300 mg/dL), 
had used hormones within 3 months, or had a history of 
conditions that would contraindicate estrogen therapy 
(16). Participants in HERS were randomly assigned within 
clinical centers to 0.625 mg of conjugated equine estrogen 
plus 2.5 nig of medroxyprogesterone acetate in one tablet 
daily (n = 1380) or a placebo of identical appearance {n = 
1383). The institutional review boards at the coordinating 
center and each of the 20 HERS clinical centers approved 
the protocol, and all participants provided written in- 
formed consent. 
Predictors 

In the baseline interview^ information was obtained by 
self-report on demographic characteristics, behavioral risk 
factors, and medical history. Among women who reported 
ever having smoked at least 100 cigarettes, years of smok- 
ing, average cigarettes per day, and current smoking were 
ascertained. Alcohol use in the past 30 days was assessed for 
frequency and usual numbers of drinks per occasion. Ex- 
ercise was measured as participation in a "regular exercise 
program such as cardiac rehabilitation or aerobics" or walk- 
ing at least occasionally "for exercise more than 10 minutes 
at a time." Use of aspirin, /3-blockers, lipid-lowering med- 
ications (statins, niacin, fibrates, bile acid-binding resins, 
and probucol), angiotensin-converting enzyme (ACE) in- 
hibitors, calcium antagonists, and folate or vitamin B was 
assessed by self-report. 

In the baseline physical examination, blood pressure, 
waist-to-hip ratio, and body mass index were measured. A 
physician assessed history and symptoms of heart failure 
(jugular venous distension, third heart sound, significant 
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murmurs, pulmonary rales, and peripheral edema). High 
blood pressure was defined as systolic blood pressure 
greater than or equal to 140 mm Hg or diastolic blood 
pressure greater than or equal to 90 mm Hg, according to 
the Sixth Report of the Joint National Committee on Pre- 
vention, Detection, Evaluation and Treatment of High 
Blood Pressure (17). Angina was defined as self-report of 
chest discomfort in the previous 4 weeks during exercise, 
emotion, or sexual activity. Serum specimens were ob- 
tained, and a centralized laboratory measured fasting levels 
of LDL cholesterol, HDL cholesterol, lipoprotein(a), tri- 
glycerides, glucose, and creatinine (15, 16). Creatinine 
clearance was estimated by using the Cockcroft-Gault 
equation (18, 19). 

Outcomes 

The primary HERS outcome was CHD events, de- 
fined as nonfatal MI or CHD death. Suspected outcome 
events were reported within 24 hours to the coordinating 
center and were systematically assessed every 4 months at 
the follow-up contacts. An independent morbidity and 
mortality subcommittee that was blinded to treatment as- 
signment adjudicated all deaths and suspected outcome 
events. Nonfatal MI was diagnosed by using an algorithm 
based on ischemic symptoms, electrocardiographic abnor- 
malities, and elevated cardiac enzyme levels (16), Death 
from CHD included fatal documented MI, sudden death 
within I hour of symptom onset, unobserved death that 
occurred out of the hospital in the absence of other known 
causes, or death due to a coronary revascularization proce- 
dure or congestive heart failure. The date of each event was 
determined from the documentation obtained by the clin- 
ical centers. The total number of events reported here is 
slightly larger than that published in the primary HERS 
results (15) because of subsequent adjudications (20). 

Statistical Analyses 

We used multivariable Cox proportional hazards mod- 
els to assess the associations between risk factors and CHD 
events. These models were stratified by clinical center to 
account for potential clustering. Waist-to-hip ratio and 
LDL and HDL cholesterol levels were modeled as contin- 
uous variables, but lipoprotein(a) level was dichotomized at 
the median and creatinine clearance was dichotomized at 
0.66 mL/s (40 mL/min) to reflect the nonlinear responses 
we have reported elsewhere (19, 21). We used an indicator 
for any alcohol use, since almost all of the 39% of HERS 
women who reported alcohol use were light or moderate 
drinkers. Exercise was modeled by an indicator for partic- 
ipation in an exercise program or walking for exercise for 
more than 10 minutes. 

The multivariable model includes previously identified 
risk factors that were significant {P ^ 0.20) in unadjusted 
models and were not judged redundant on substantive 
grounds. Body mass index was excluded because it was 
clearly nonsignificant after adjustment {P> 0.2) and was 
also highly correlated with waist-to-hip ratio, which was 
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the scronger predictor in unadjusted analysis. Similarly, tri- 
glyceride levels were excluded because of their strong neg- 
ative correlation with HDL cholesterol levels, which in our 
judgment were more likely to be causal. We also controlled 
for use of aspirin, statins, other lipid-lowering medications, 
diuretics, j3-blockers, ACE inhibitors, calcium antagonists, 
and folate or vitamin B. The effect of assignment to hor- 
mone therapy was modeled separately for each year of 
follow-up, as in the post hoc analysis of HERS (15). 

Interactions between risk factors and relevant treat- 
ments were also examined. Specifically, we compared haz- 
ard rates among patients with diagnosed diabetes who re- 
ported use of insulin or oral hypoglycemic agents with rates 
in the combined group of diabetic persons not using these 
medications and women with fasting glucose levels greater 
than 6.94 mmol/L (>125 mg/dL) but no history of dia- 
betes diagnosis. Likewise, we compared estimates for LDL 
and HDL cholesterol levels stratified by use of any lipid- 
lowering medication or assignment to hormone therapy; 
for lipoprotein(a) level, stratified by assignment to hor- 
mone therapy; for high blood pressure on examination, 
stratified by use of at least one antihypertensive medica- 
tion; for heart failure and creatinine clearance less than or 
equal to 0.66 mL/s (<40 mL/min), stratified by use of 
ACE inhibitors; and for more than one previous MI and 
angina, stratified by use of any indicated medications. The 
final model includes interactions that were significant at a 
P value less than or equal to 0.2. 

We used residuals to zsstss overall model fit, validity of 
the proportional hazards assumption, and linearity of asso- 
ciations with continuous predictors. The study lacked 
power to examine interactions between clinical center and 
potential risk factors. We rested the assumption of non- 
informative censoring by considering the two extremes of 
the possible outcomes for the 60 women lost to clinical 
follow-up before the end of HERS, first as events at the 
time of censoring, then as observations censored at the 
longest observed follow-up time. 

The average annual rare of CHD events was estimated 
overall and for groups defined by number of risk factors 
present among the 1 1 predictors identified in the multi- 
variable Cox model. To evaluate this number, LDL and 
HDL cholesterol levels were dichotomized at standard cut- 
points for elevated risk. Within these groups, we tabulated 
use of aspirin and other antiplatelet agents, /3-blockers, 
ACE inhibitors, and lipid-lowering therapy, both at base- 
line and at the end of the study. We also tabulated the 
proportions of women with various risk factors who were 
receiving indicated treatments. Because the third report of 
the National Cholesterol Education Program has only re- 
cently been published (22), the denominator for lipid-low- 
ering medication use excluded nonusers with LDL choles- 
terol levels less than 3.4 mmol/L (<130 mg/dL), which 
was the criterion for initiating therapy among women with 
coronary disease in the second report of the National Cho- 
lesterol Education Program (NCEP II) (23). Similarly, the 
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denominator for use of aspirin or other antiplatelet agents 
excluded women using warfarin. All analyses were per- 
formed by using SAS, version 8.02 (SAS Institute, Inc., 
Cary, North Carolina). 

Role of the Funding Source 

Wyeth-Ayerst Research funded the HERS clinical 

trial, implemented data collection, and reviewed the manu- 
script before submission for publication. The investigators 
were not required by contract to make any revisions sug- 
gested by Wyeth-Ayerst. 

Results 

During an average of 4.1 years of follow-up in 1993 to 
1998, 361 of 2763 women in HERS had nonfatal MI or 
died of CHD. Of the 232 women with nonfatal Ml, 24 
subsequendy died of CHD. The 129 CHD deaths in- 
cluded 35 fatal Mis, 38 sudden deaths, 16 deaths from 
congestive heart failure or pulmonary edema, 24 deaths 
that were unwitnessed or occurred during sleep, and 16 
deaths from other or unclassified CHD causes. 

Unadjusted Analyses 

Non white women were rwice as likely as white women 
to have a CHD event (Table 1). Both alcohol use and 
regular exercise were associated with lower event rates. 
Treated diabetes, congestive heart failure, a history of at 
least two Mis, and angina by self-report were associated 
with increased event rates. Higher blood pressure, waist-to- 
hip ratio, LDL cholesterol level, and triglyceride levels, as 
well as lower HDL cholesterol level and creatinine clear- 
ance (:^0.66 mL/s [^40 mL/min]) were associated with 
CHD events. 

Adjusted Analyses 

In the multivariable model (Table 2), increased rates 
of CHD events were associated with diabetes (among those 
taking insulin or oral hypoglycemic agents), high blood 
pressure, at least two previous Mis, heart failure, angina, 
creatinine clearance less than or equal to 0.66 mL/s (^40 
mL/min), lipoprotein (a) level at least 0.90 mmol/L (^25.3 
mg/dL) among women assigned to placebo, lack of exer- 
cise, and African-American ethnicity. We also found prob- 
able associations with higher LDL and lower HDL choles- 
terol levels [P = 0.06 for both). Weaker evidence was 
observed for increased rates among Latin-American women 
and women of other nonwhite ethnicity, older women, and 
current smokers. The findings were similar if weak predic- 
tors (including former smoking, untreated diabetes, 
lipoprotein(a) level among women assigned to hormone 
therapy, and previous percutaneous transluminal coronary 
angioplasty) were excluded from the model, or if we used a 
quantitative measure of alcohol use. The estimate for HDL 
cholesterol level was attenuated if triglyceride level was 
added to the model shown in Table 2, but triglyceride level 
is the weaker predictor and was nonsignificant. Further- 
more, triglyceride level was not statistically significant in a 
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TabU I. Risk Factors for Coronary Heart Disease Events* 



Risk Factor 

Demographic characteristics 
Mean age at randomization ± SD. y 
Ethnicity, % 
African American 
Latin American 
Other nonwhite 
Health-related behaviors, % 
Smoking 
Current 
Former 
Any alcohol consumption 
Exercised 
Medical conditions. %% 
Diabetes 

Receiving insulin or oral hypoglycemic agents 
Other 

>2 previous myocardial infarctions 

Previous PICA 

Angina 
Physical examination 

Mean BMI r SD, kg/m^ 

Mean waist-to-hip ratio r SD 

High blood pressure, %11 

History or symptoms of CHF, % 
Laboratory results 

Mean LDL cholesterol level i SD, mmol/i (mg/dL) 

Mean HDL cholesterol level i SD. mmol/L (mg/dU 

Lipoprotein(a) level > 0.90 mmoi/L (>25-3 mg/dL). % 
Placebo group 
Hormone therapy group 

Mean triglyceride level r SO, mmol/L (mg/dL) 

Creatinine clearance < 0.66 mL/s (<40 mL/min). % 



Participants without CHD Events Participants with CHD Events Relative Hazard P Value 



(n - 2402) 



66.6 ± 6.6 



13 
50 
40 
66 



17 

8 

5 
44 
25 

28.5 i 5.4 
0.87 ± 0.08 
37 
11 

3.74 -0-97(144 ^:38) 
1.31 ±0.34(50.6 2:13.3) 

24 
25 

1.87^0.71 (165 2:63) 
11 



(n = 361) 

66.9 2: 6.7 

14 
3 
2 



15 
44 
31 
53 



29 

8 

9 
40 
36 

29.1 2: 6.1 
0.88 2: 0.08 
49 
19 

3.90 i 1.02 (151 ±40) 
1.25 ±0.32 (48.3 ±12.4) 

30 
25 

1.96 ± 0.75 (173 ±66) 
17 



(95% C1)t 

1.11 (0.95-1.30) 

2.05(1.52-2.77) 
1.61 (0.86-3.03) 
1.87 (0.93-3.78) 



1.24 (0.93-1.65) 
0.84 (0.67-1.06) 
0.67 (0.53-0.83) 
0.60 (0.49-0.74) 



2.01 (1.59-2.54) 
1.12(0.76-1.66) 
1.88(1.30-2.72) 
0.85 (0.69-1.05) 
1.66(1.34-2.05) 

1.09 (0.98-1.20) 
1.15(1.04-1.28) 
1.61 (1.31-1.98) 
1.76(1.35-2.28) 

1.15(1.05-1.27) 
0-85 (0.76-0.95) 

1.49 (1.11-2.00) 
0.97 (0.72-1.30) 
1.14(1.03-1.26) 
1.78(1.35-2.34) 



0.2 

<0.001 
0.14 
0.08 



0.14 
0.14 
<0.001 
<0.001 



<0.001 
>0.2 
<0.001 
0.14 
<0.001 

0.10 
0.007 
<0.001 
<0.001 

0.004 
0.004 

0.008 
>0.2 

0.01 
<0.001 



* Coronar>' heart disease evcnrs include nonfatal myocardial inferction and death from CHD. All listed risk factors were previously identified as associated with CHD events 
in unadjusted analysis (P < 0.20). Additional variables screened in preliminary analysis include education, marital status. Iivmg situation, heart rate, and individual .signs ot 
heart failure. BMI = body mass index; CHD = coronary heart disease; CHF = congestive heart failure; HDL = high-density lipoprotein; LDL = low-density lipoprotein; 
PTCA = percutaneous transluminal coronary angioplasty. , , r-., . i • tirvr ■ i » t t i 

t From unadjusted Cox modds. The relative hazard is per 10 years for age and per SD for BMI; waist-to-hip ratio: and LDL cholesterol. HDL cholesterol, and triglyceride 

levels. 

t Defined as regular participation in an exercise program or walking for at least 10 minutes. . . r i i i i /- n/ \ii /-^ii'^ 

§ Other women with diabetes include those reporting a history of diagnosis bur no medication use and women with fasting plasma glucose levels > 6.94 mmol/L (>12.'. 
mg/dL). Angina was defined by self-report as chest pain in the past 4 weeks during exercise, emotion, or sexual activity. 
II High blood pressure is defined as systolic blood pressure S 140 mm Hg or diastolic blood pressure >90 mm Hg. 



mukivariable model from which HDL level was excluded. 
The mulcivariable model was determined by using data for 
2740 of 2763 women (99%) with no missing covariate 
values and included 354 of the 361 observed events (98%). 
We found little evidence for violation of the proportional 
hazards assumption {P > 0.2). However, the results for 
HDL cholesterol level and smoking were uncertain because 
they were sensitive to the untestable assumption of non- 
informative censoring, 

CHD Events and Use of Medications by Number of Risk 
Factors 

Overall, the average annual rate of CHD events was 
3.4% (95% CI, 3.1% to 3.8%) (Table 3). Half of all 
women had at least two risk factors. Average annual rates 
increased sixfold, from 1.3% among women with no risk 
factors to 8.7% among women with five or more risk fac- 
tors {P< 0.001 for trend). Despite this increasing gradi- 
ent, women with five or more risk factors appeared to be 
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the least likely to receive aspirin (P < 0.00 1 for trend) and 
lipid-lowering therapy (P = 0.006 for trend). Use of 
/3-blockers was similar across subgroups. Use of ACE in- 
hibitors, however, increased with the number of risk fac- 
tors {P< 0.001 for trend). 

Time Trends in Secondary Prevention 

We also examined use of these secondary prevention 
drugs at the end of the study. Use of aspirin and other 
antiplatelet agents had decreased slightly from 83% to 
79%, and use of /3-blockers was essentially unchanged 
(33% vs. 35%) (Table 3). Use of any lipid-lowering med- 
ication had increased from 53% to 66% among women 
who met NCEP II criteria; most were taking statins. The 
associations at baseline between number of risk factors and 
use of aspirin or other antiplatelet agents, ACE inhibitors, 
and lipid-lowering therapy persisted at the end of the 
study. 

www.aiinals.org 
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Use of Indicated Medications by Risk Factor 

For certain risk factors, we evaluated the proportions 

of women using indicated medications. Only 37% of 
women with diagnosed heart failure and only 24% of 
women with creatinine clearance of 0.66 mL/s or less (<40 
mL/min) used ACE inhibitors (Table 4). Use of jS-block- 
ers and aspirin or other antiplatelet agents was similar 
among women with previous MI and those with angina 
symptoms. 

Discussion 

We found 1 1 risk factors for MI or coronary death in 
our cohort of women with previous coronary artery disease. 
Of these factors, 6 were noted by history (nonwhite eth- 
nicity, lack of exercise, treated diabetes, angina, congestive 
heart failure, and more than one previous MI) and 5 were 
measured (blood pressure, LDL cholesterol level, HDL 
cholesterol level, lipoprotein(a) level, and creatinine clear- 
ance). Compared with women in primary prevention set- 
tings (8), women with no risk factors had a substantial 
absolute risk for nonfatal MI or CHD death. This risk was 
increased sixfold in women with five or more risk factors. 

Two. of the six conventional risk factors that were in- 
dependent predictors of CHD events in healthy middle- 
aged women in the Framingham Study (8) were not risk 
factors in HERS. The nonsignificant relative hazard esti- 
mates for age and smoking in our study appear to differ 
from findings in other samples of persons with coronary 
disease (14, 24), but wide confidence intervals suggest that 
the differences between studies would not be statistically 
significant. In addition, because smoking was not prevalent 
in HERS, we had less power to detect a clinically relevant 
association. The relative hazards for diabetes, high blood 
pressure, LDL cholesterol level, and HDL cholesterol level 
in women in HERS, while statistically significant, were 
somewhat weaker than those estimated in women without 
CHD (6, 8) and resemble findings in men with previous 
coronary disease (14). The excess event rates associated 
with these risk factors are greater than in primary preven- 
tion because the baseline rate in the secondary prevention 
setting is substantially higher (25). 

Differing patterns of risk factors in HERS compared 
with primary prevention settings may result from differ- 
ences in age or in the presence of established coronary 
disease. Participants in HERS were on average 67 years of 
age, and some risk factors, notably serum cholesterol level 
and tobacco use, may become less predictive of CHD 
events as age increases (26, 27). In addition, determinants 
of atherosclerosis, which play a central role in predicting 
CHD risk in patients without manifest coronary disease, 
may be less important than measures of recurrent ischemia, 
myocardial function, and arrhythmia in patients in whom 
coronary disease has been established (10-13, 28). 

Although all participants in HERS had established 
coronary artery disease, only about half had had an MI 
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Table 2, Multivariate Cox Regression Analyses of Risk Factors 
for Coronary Heart Disease Events* 



Coronary heart disease events include nonfaca] myocardial infarction and death 
from coronary heart disease. Estimates are adjusted for assignment to hormone 
therapy and for use of statins, other lipid-Iowering medications, aspirin, angioten- 
sin-converting enzyme inhibitors, /3-blockers, calcium antagonists, diuretics, and 
folate or vitamin B. The factors in Table 1 were considered for inclusion in the 
multivariable model; only body mass index and triglyceride level were excluded 
(see Methods). CHF = congestive heart failure; HDL = high-density lipoprotein; 
LDL = low-density lipoprotein; PTCA = percutaneous coronar)' angioplasty, 
t High blood pressure is defined as systolic blood pressure 2: 140 mm Hg or 
diastolic blood pressure ^90 mm Hg. 

t The reference group is women who did not report a history of diagnosis and 
had a baseline glucose level < 6.94 mmoi/L {^125 mg/dL). 
§ The reference group is women assigned to placebo who had a lipoprotein(a) 
level S 0.90 mmol/L (<25.3 mg/dL). 

11 Angina is defined by self- report as chest pain in the past 4 weeks during exer- 
cise, emotion, or se.xual activity. 

1) Includes women reporting a history of diagnosis but no medication use and 
those with fasting plasma glucose levels > 6.94 mmol/L (>123 mg/dL). The 
reference group is women who did not report a history of diagnosis and had a 
baseline glucose level £ 6.94 mmol/L (<125 mg/dL). 

The reference group is women assigned to hormone therapy who had a lipo- 
protein(a) level at or below the median. 

before enrollment. Twenty-six percent reported angina, 
and 12% had had heart failure. We found that those with 
two or more previous Mis and those with angina had sub- 
stantially greater risk for subsequent CHD events. Conges- 
tive heart failure was also independently associated with 
CHD events. Because women with severe symptoms of 
heart failure were excluded from HERS, we may have un- 
derestimated the association of heart failure with coronary 
events in women with known coronary disease. 
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Risk Factor Relative Hazard P Value 

(95% CI) 



Well supported by overall evidence, 
including previous findings 

Ethnicity 



Afri<"ar> Am^ri/';jn 


\ MH \ \ .\JC—£.\JH) 


0.04 


L3tin American 


1 Q'? rn Q*^— "5 Ci^\ 




Other nonwhite 


1 fl7 rn ftO— o^^\ 










> 1 n miniifoc 


n Qr» tr\ ca i r\f\\ 

U.OU l.UU> 


0.05 


Hiph binod nrps^urp nn i*yamiriatinn+ 






Dicibetes treated with insulin or oral 






hypoglycemic agents* 


1 51 (1 16-1 98i 


0 001 


LDL cholesterol level (per SD) 


1 10 M nO-1 551 




HDL cholesterol level (per SD) 


0 ftQ (0 7Q-1 m \ 

V/.O J ' ? ' .W 1 1 


u.uo 


Lioonrotpinf;?) IpvpI > D mmnl/l 






(>25.3 mg/dL) in the placebo 






group§ 


1.44 (1.06-1.96) 


0.02 


Creatinine clearance :£ 0.66 mL/s 






(<40 mL/min) 


1 56 f 1 16-7 111 


0 004 


— 2 previous myocardial infarctions 


1 7Q n 77-7 fi71 




History or symptoms of CHF 


I.J J \ I .UU~ I. /of 


u.ud 


Anptnall 


1 .*r^ ^ 1 . lO— t.O/f 




other 






Age (per 10 years) 


1.13 (0.94-1.37) 


0.19 


Smoking 






Current 


1.30 (0.92-1.84) 


0.13 


Past 


0.99 (0.78-1.26) 


>a2 


Any alcohol use 


0.97 (0.75-1.25) 


>0.2 


Waist-to-hip ratio (per 0.10 unit) 


1.03 (0.89-1.20) 


>0.2 


Other diabetesH 


0.91 (0.60-1.36) 


>0.2 


History of hypertension with normal 






blood pressure 


1.18(0.87-1.62) 


>0.2 


Lipoprotein(a) level > 0.90 mmol/L 






(>25.3 mg/dL) in the hormone 






therapy group* • 


0.97 (0.71-1.32) 


>0.2 


Previous PTCA 


0.94(0.76-1.18) ' 


>0.2 
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Tabled. Risk for Coronary Heart Disease Events and Use of Preventive Medications according to Number of Risk Factors* 



Risk 

Factorst 



Women 



Annual CHO 
Event (95% CD* 



Women Taking 
Aspirin and Other 
Antiplatelet Agents§ 



Women Taking 
p- Blockers 



Women Taking 
ACE Inhibitors 



Women Taking 
Lipid -Lowering 
Drugs)) 



Baseline 



End of 
the Study 



Baseline 



End of 
the Study 



Baseline 



End of 
the Study 



Baseline 



End of 
the Study 



n (%) 



0 


164(6) 


1.3 (0.7-2.5) 


94 


85 


36 


1 


540 (20) 


2.4(1.9-3.2) 


89 


82 


30 


2 


722 (26) 


2.1 (1.7-2.7) 


84 


80 


31 


3 


656 (24) 


3.3 (2.6-4.1) 


82 


77 


32 


4 


398 04) 


5.1 (4.1-6.4) 


80 


78 


34 


£5 


283 (10) 


8.7(7.1-10.8) 


77 


76 


37 


Overall 


2763 (100) 


3.4 (3.1-3.8) 


83 


79 


33 



35 
35 
34 
36 
33 
37 
35 



10 


12 


58 


72 


12 


22 


53 


68 


15 


23 


54 


62 


17 


28 


51 


62 


21 


32 


45 


55 


29 


42 


48 


59 


18 


28 


53 


66 



•/> value for trend in risk by number of risk factors is <0.00r ACE = angio«nsm-converiing enzyme; C^^ , , . ,. 

t Number of risk factors includes lack of exercise, systolic blood pressure a 140 mm Hg or diastolic Wood pressure ^ 90 mm Hg d.abetes Jow^densj^ hpoprote.^ 

cholesterol level > 3.4 mmol/L O130 mg/dL). high-density lipoptotein cholesterol level < 0.91 mmol/L «35 mg/dL), hpoprote.n a) level > 0.90 mmol/L (>25.3 

mr'l) nonwhite e.hnicit>-, crea inine cleaLce ^ 0.66 mUs (^40 ml7min). -2 previous myocardial inferctions, ang.na. and heart &i ure These^- 'he 1 1 r,sk tactots 

^?mifiedTim^r.ant in^he multivariable model (Table 2). To evaluate the number of risk factors, low-density lipoprotem cholesterol level and h.gh-dens.ty hpoptotem 

cholesterol level were dichotomized at established cut-points for elevated CHD risk. 

t 95% CIs were computed under a Poisson assumption. _ 

^ For asoirin and antiplatelet aeents, the dcnommacors excluded women using warfarin. , - i. • l i i r 

l^or n^Iwertg dedication! the number of risk factors does not include levels of low-density lipoprotein cholesterol, h.gh-dens.ry hpoprotem cholesterol, or lipopro- 
tcin(a). Denominators excluded nonuscrs with normal lipid levels. 



Whereas symptoms of angina and heart failure were 
associated with increased event rates, regular exercise was 
associated with decreased CHD events in HERS. This 
finding could represent the benefits of physical activity 
among women with CHD or simply reflect the greater 
propensity of healthy women to exercise. In contrast, we 
did not find obesity, defined either by body mass index or 
waist-to-hip ratio, to be a significant independent risk fac- 
tor in HERS after adjustment for exercise and other covari- 
ates. However, because of the significant unadjusted asso- 
ciation between obesity and CHD events and because it is 
a modifiable risk factor for high blood pressure and diabe- 



tes, obesity is an appropriate target for secondary preven- 
tion efforts (29). 

We identified two risk factors in HERS chat are not as 
well known: reduced renal function and elevated lipopro- 
tein(a) levels. Moderate renal insufficiency has been in- 
creasingly recognized as an independent predictor of car- 
diovascular events and death, but the mechanisms for the 
association are not clear (6, 21, 30, 31). Renal insufficiency 
has been linked both to the incidence of heart failure and 
to poor survival after heart failure (32, 33). Prevalence of 
moderate renal insufficiency, as defined by estimated cre- 
atinine clearance less than or equal to 0.66 mUs (<40 



Table 4, Use of Indicated Medications by Risk Factor Status' 



Risk Factor 



LDL cholesterol level s 3.4 mmol/L (^130 mg/dL) 

History or symptoms of CHF 
Any previous Ml 

s2 previous Mis 

Angina without history of Ml 

Creatinine clearance 5 0.66 mL/s (s40 mL/min) 



indicated Medication 



Any lipld-lowering therapy 
Statins 

ACE inhibitors 
p-blockers 

Aspirin or other antiplatelet agent 
j3-blockers 

Aspirin or other antiplatelet agent 
^-blockers 

Aspirin or other antiplatelet agent 



ACE inhibitors 



All Women with 
the Risk Factor 



2355 (85)t 

345 (12) 
1409(51) 

143 <5) 

383 (14) 

323 (12) 



Women with the Risk 
Factor Who Were 
Receiving the 
Indicated Medication 



n (%) 



1287 (55) 
1004 (43) 

128 (37) 

477 (34) 
1134 (80) 

44 (31) 
109 (76) 

157 (41) 
298 (78) 

78 (24) 



• ACE = angiotensin-converting enzyme; CHF = congestive heart failure; HDL = high-density lipoprotein; LDL = low-density lipoprotein; Ml = myocardial intarction. 
t Includes women with normal LDL cholesterol level who were receiving lipid-lowering therapy. 
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mL/min), was 13% in the HERS cohort. This prevalence 
increases with age, making moderate renal insufficiency a 
risk factor of greater importance in this sample than in 
younger women (19). 

Lipoprotein(a) levels were also a statistically significant 
risk factor, but only in the placebo group. The absence of 
an association between lipoprotein(a) level and CHD 
events in the active treatment group can probably be ex- 
plained by the reduction in lipoprotein(a) levels caused by 
hormone therapy. We have previously shown that for 
women in HERS, reductions in lipoprotein{a) levels were 
independently associated with reduced rates of CHD 
events (21). Lipoprotein(a) level may prove to be an im- 
portant consideration in secondary prevention efforts. 

Despite the high CHD risk among HERS partici- 
pants, the use of medications for secondary prevention was 
inadequate. In women with heart disease, treatment with 
aspirin, j3-blockers, and lipid-lowering agents is one of the 
cornerstones of secondary prevention (22, 29, 34). One of 
the most important findings in HERS was the substantial 
underuse of these proven therapies (35, 36). AJthough 
most women in HERS were taking aspirin at enrollment, 
only one third were treated with ]8-blockers and only half 
of those who met NCEP II criteria for lipid-lowering ther- 
apy were using statins or other lipid-lowering treatments. 
Of concern, the women who had the greatest risk for 
CHD events in HERS were the least likely to be treated 
with aspirin or lipid-lowering medications. Furthermore, 
during the 4-year follow-up, use of /3-blockers remained 
unchanged and use of aspirin and other antiplatelet agents 
decreased. Although use of statins increased during HERS, 
only two thirds of participants who met 1993 NCEP II 
criteria for treatment were taking lipid-lowering agents at 
the end of the study. Similarly low rates of utilization of 
these medications, as well as of other preventive interven- 
tions (ACE inhibitors, blood pressure and weight control, 
diet, exercise, and smoking cessation), have been observed 
in other clinical settings (37-44). In addition, women of- 
ten receive less treatment than men (45-47). Proactive, 
targeted interventions should be developed to improve uti- 
lization of these preventive therapies (48). 

The primary limitation of our study is that we exam- 
ined voluntary participants in a secondary prevention trial. 
Our sample therefore may differ from the general popula- 
tion of women with coronary artery disease. Clinical trial 
participants tend to be healthier and more health conscious 
and therefore may be less in need of and more likely to 
engage in preventive behaviors. In addition, the enrollment 
criteria for HERS excluded the most infirm candidates, as 
evidenced by the lower-than-expected event rates (15). As a 
result, the significant associations we detected with dichot- 
omous risk factors, including hypertension, diabetes, heart 
failure, and renal insufficiency, could represent underesti- 
mates. However, only 6% of women screened were ex- 
cluded because of high serum levels of triglycerides, aspar- 
tate aminotransferase, or glucose (16). 
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The risk factor classifications that we considered im- 
portant were to some extent data driven. This may inflate 
the type I error rates or the likelihood of mistakenly con- 
cluding that the observed associations are important. Our 
conclusion that LDL and HDL cholesterol levels are im- 
portant risk factors was based on our interpretation of a 
multivariate P value of 0.06 in the context of information 
from other studies; other interpretations may also be valid. 
A further limitation is that the predictor variables mea- 
sured in HERS did not include diagnostic tests, such as 
echocardiography and exercise resting, that might better 
predict clinical outcomes among women with coronary ar- 
tery disease than risk factors for atherosclerosis. We also 
did not have good information on contraindications to 
medications, which may mean that our estimates of appro- 
priate utilization are too low. 

In conclusion, we used multivariable analysis to iden- 
tify 1 1 easily assessed characteristics that predicted up to a 
sixfold increase in CHD events in a large sample of women 
who were already at high risk because they had coronary 
disease. This set of risk factors differs from those that have 
been established in primary prevention settings. In addi- 
tion, we found substantial underuse of preventive treat- 
ments that have been established as beneficial, notably as- 
pirin, j3-blockers, and statins. 
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Sunday at the Nursing Home 



My mother Is shrinking. 

When I was little she was huge, 

a mountain of a woman, 

her peak covered by clouds of curfs. 

( craned my neck to the skies 

just to see her smile. 

Getting dressed, naked, 

putting on her bra, she loomed: 

Enormous. Majestic. 

Now she is mostly flat, lying 

on strange sheets: 

More a prairie with dried grass 

I flex my neck down to view. 

My little boy watches me, too. 

It's impossible not to notice 

everyday 

I get 

smaller. 

Bonnie Salomon, MD 
Lake Forest, IL 60045 
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EDITORIAL I 

Secondary Prevention of Coronary 
A Call to Action 

On the basis of extensive mechanistic evidence from in 
vitro and animal studies and clinical evidence from 
observational studies, it was predicted that postmenopausal 
hormone replacement therapy would protect women from 
coronary heart disease (CHD) events. However, the results 
of randomized, controlled trials available to date have not 
supported this prediction (1-3). In fact, the studies have 
shown evidence of harm — increased CHD events in the 
first year of treatment and increased stroke and venous 
thromboembolic events. Although these trials have ac- 
knowledged limitations, including use of only a single hor- 
mone preparation and participation of older women after 
many hormone-free years (a practice not usually followed 
in clinical care), the consistency of these results clearly does 
not support the use of postmenopausal hormones for pre- 
vention or treatment of CHD in women (4). 

This leaves us with a growing population of middle- 
aged and elderly women who have lost the cardiovascular 
protection of their younger years and for whom unique 
sex-specific preventive and treatment strategies do not ex- 
ist. Assessing risk and using effective preventive strategies 
in these women is critical: CHD is by far the leading cause 
of death, and deaths due to cardiovascular disease are in- 
creasing in American women despite advances in preven- 
tion and therapy (5). Women have higher mortality rate s 
and are_[es s likely to receive standard inten^entio ns after 
myoca rdial infar ctio n tha n men (6). The prevalence of 
obesity and type 2 diabetes is increasing, particularly 
among African-American women, which also increases 
CHD risk (7, 8). Historical improvements in smoking pre- 
vention and cessation, dyslipidemia treatment, and hyper- 
tension control have stagnated, further adding to the prob- 
lem (9). Risk factors for CHD events in persons with 
established CHD have largely been defined in men, leaving 
providers with an inadequate body of evidence on which to 
base secondary prevention of CHD in women. 

The Heart and Estrogen/progestin Replacement Study 
(HERS) collected extensive data on CHD risk factors and 
medication use, as well as CHD outcomes in 2763 older 
postmenopausal women (average age, 67 years) with estab- 
lished CHD, These women were randomly assigned to 
combined conjugated estrogen plus progestin versus pla- 
cebo and followed for an average of 4.1 years (1, 2). In this 
issue, VittinghoflP and colleagues (10) anal)'ze data from 
this study to identify risk factors for myocardial infarction 
and CHD death and describe use of secondar}' prevention 
strategies by the participants. Using 1 1 variables that were 
significant from unadjusted models, they calculated hazard 
ratios with multivariable Cox proportional hazards models. 

The strongest predictor (hazard ratio, 1.79 (95% CI, 
1.27 to 1.62]) of subsequent events was the presence of 
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many previous myocardial infarctions. Other robust (haz- 
ard ratio ^ 1.5) risk factors included e\'idence of estab- 
lished vascular disease in the form of renal dysfunction 
(creatinine clearance < 40 mL/min), treated diabetes (re- 
ceipt of insulin or oral hypoglycemic agents), and angina. 
Evidence (histor)' or symptoms) of congestive heart failure 
and African-American ethnicit)' were also associated with 
increased risk for CHD events. Of interest, uncontrolled 
hypertension (systolic blood pressure^ 140 mm Hg or 
diastolic blood pressure ^ 90 mm Hg) was the only "tra- 
ditional" Framingham risk factor with high predictive 
value for CHD events; age and smoking were not associ- 
ated with CHD events and low- and high-density lipopro- 
tein cholesterol levels were only weakly associated (11). 
Controlled hypertension (history of hypertension with nor- 
mal blood pressure) was not associated with increased risk, 
reaflfirming the effectiveness of antihypertensive treatment 
in preventing CHD events in high-risk persons. Elevated 
lipoprotein (a) levels emerged as a novel risk factor only in 
the placebo group, since hormone replacement therapy is 
known to reduce lipoprotein(a) levels (12). The rate of 
coronary events ranged nearly sixfold, from 1.3% per year 
for women with no risk factors (except known CHD) to 
8.7% per year for those with five or more risk factors. 

Several limitations of HERS may have affected the risk 
assessment of the participants. Participation was voluntary, 
and exclusion criteria eliminated persons with unstable dis- 
ease, thus leading to lower event rates and possible under- 
estimates of risk. The age range of participants was narrow 
(mean [±SD], 67 ± 7 years), thus eliminating age as a risk 
factor. The small sample size of some subgroups (for ex- 
ample, only 13% were current smokers) limited the power 
to detect potentially meaningful differences. Concomitant 
treatment with lipid-lowering agents (53% at baseline and 
66% at the end of the study) undoubtedly attenuated the 
predictive value of lipid measurements. The study did not 
include diagnostic tests, such as electrocardiography, echo- 
cardiography, and exercise testing, that would be used in 
practice to predict CHD outcomes in high-risk women. 
Finally, the statistical analysis of risk was not a prospec- 
tively designed element of HERS. As has been discussed, 
the post hoc data-driven design increases the probabilir)' 
that biologically meaningless associations will be revealed 
by chance (13). Despite these limitations, the analysis pro- 
vides useful guidance for secondary prevention strategies in 
this understudied population. 

ThejTiost striking as^^^ of Vitt in ghoff and colleagu es' 

ana lysis was the alarming under use of proven th erapies for 
sec onda ry preventio n of cardiovascular jd isease. Despi te 
clear indications for t hese t herapies, few HE RS participants 
rec eived /3-blockers (33% at baseline and 28% at t he en d 

www.annals.ore 



fen^er«};#a{h?^\>Mfdel foj Integration I Medicine and Public Issues 



use of the system by its former and current mayors. Bene- 
fits have accrued to the CHC, the hospital, and, most 
important, the patients, with an improved continuum of 
care. Such integration of all components of the public 
health care system is critical to the survival of the safety net 
in this changing and complicated health care environment. 
In fact, integration has occurred in other safety net sys- 
tems, such as Parkland in Dallas, Texas; Cook County in 
Chicago, Illinois; and Cambridge in Cambridge, Massa- 
chusetts. 
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of the study) or angiotensin-converting enzyme inhibitors 
(18% at baseline and 28% at the end of the study), 
whereas more were given lipid-lowering agents (66% at the 
end of the study) and aspirin or other antiplatelet agents 
(83% at baseline and 79% ar the end of the study). Para- 
doxically, women with more risk factor s (^5)i and hence 
moTe potentTal benefit, were less lilcely than those with no 
risk factors to receive aspirin or other antiplatel et drugs 
(76%~ vs/ 85%T respectivSy^ or lipid-lowering therapy 
(59% vs. 72%, respectively) at the end of the study. T his 
re port confirms previous evidence that women with C HD 
are being undertreared in the United Stat es (6) . 

Although HERS did not show cardioprotective effects 
of hormone replacement therapy in postmenopausal 
women, it did highlight a terrible discrepancy between 
what we know and how we treat our sisters and mothers. 
Current guidelines for secondary prevention of atheroscle- 
rotic cardiovascular disease include use of pharmacologic 
treatments to prespecified goals (blood pressure < 140/90 
mm Hg, or lower if comorbid conditions are present; low- 
densiry lipoprotein cholesterol level < 100 mg/dL), as well 
as lifestyle modification for smoking cessation, regular 
physical activity, and weight and diabetes management 
(14). Evidence from randomized, controlled trials indicates 
that these interventions are effective in preventing CHD 
events in high-risk women (15-17). Furthermore, experi- 
ence in the HERS cohort supports this conclusion: Rates 
of nonfatal myocardial infarction, CHD death, total mor- 
tality, and venous thromboembolic events were lower 
among statin users (18). In addition, recent evidence shows 
that lifestyle modification can prevent type 2 diabetes (19), 
reduce blood pressure or prevent clinical hypertension 
(20), and improve lipid profiles, thus reducing CHD risk 
and the need for aggressive pharmacologic therapies. 
Proven tools to prevent CHD events in women exist. A call 
to action is needed to implement them. • 
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